
P.J, THMMU HU241: JEWRIA SHMATWN & SUSTHMATWN Ak.'Eto 2013-1420-06-2014 Telik  Exètash Om�da AOnoma/numo: Upograf :AM: Ex�mhno: Arijmì difÔllwn:PARATHRHSEIS: Kleist� bibl�a & shmei¸sei. Kleist� kinht�, ektì edr�nwn. Apa-ra�thth h t rhsh alfabhtik  katanom : A-D→ S�gma, E-L→ Sar�tsh, M-W→Kord�tou.Jèma 1: (28%) Apant ste sta akìlouja anex�rthta erwt mata, exhg¸nta analutik�:
(a) E�nai to s ma x(t) = j e j 2 t + 2 periodikì? An nai, poia e�nai h per�odì tou?
(b) E�nai to sÔsthma y[n] = x[2 n] antistrèyimo? An nai, poio e�nai to ant�strofì tou?
(c) E�nai to sÔsthma suneqoÔ qrìnou me H(s) =

e s

(s + 1) (s + 2)
aitiatì,   ìqi?

(d) Sqedi�ste to mètro th apìkrish suqnìthta,
|H(e j ω ) | , tou eustajoÔ sust mato me sun�rthsh metafor�: H(z) =

z− 1 − 1

3

1 − 1

3
z− 1

.Jèma 2: (37%) Apant ste sta akìlouja anex�rthta erwt mata, exhg¸nta analutik�:
(a) Upolog�ste th sunèlixh twn shm�twn diakritoÔ qrìnou

x[n] = 2n u[ 2 − n ] kai h[n] = u[n] ,qrhsimopoi¸nta metasqhmatismì Z (dhlad  ìqi me ton trìpo upologismoÔ sto ped�otou diakritoÔ qrìnou!). Sqedi�ste ep�sh ta s mata x[n] , h[n] , kai x[n] ∗ h[n] .
(b) Upolog�ste ton metasqhmatismì Fourier, X( j Ω ), tou s mato x(t) = t e−4 t cos(t) u(t) .
(c) 'Estw to s ma suneqoÔ qrìnou x(t) me f�sma X( j Ω ) pou d�netai sto sq ma k�twarister�. To s ma deigmatolhpte�tai me per�odo deigmatolhy�a T = 2 π/W kai sthsunèqeia anakataskeu�zetai apì ta de�gmat� tou (me idanik� sust mata C/D kai D/C ).Poio e�nai to anakataskeuasmèno s ma x r (t) ?
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Jèma 3: (35%) 'Estw to aitiatì G.Q.A. sÔsthma suneqoÔ qrìnou me rht  sun�rthshmetafor� H(s) , to opo�o èqei di�gramma mhdenik¸n kai pìlwn pou d�netai sto parap�nwsq ma dexi� (mhdenik� sto 1 kai sto ∞ kai pìlou sta − 2 kai − 1 ), kai gia to opo�o ep�shgnwr�zoume ìti ìtan diegerje� me to s ma x(t) = 1 èqei èxodo y(t) = 2 .(a) Bre�te th sun�rthsh metafor� H(s) tou sust mato. E�nai to sÔsthma eustajè?(b) Ulopoi ste to sÔsthma se kanonik  morf  (direct form) kai en parall lw (parallel).(c) Bre�te thn èxodo tou sust mato se e�sodo x(t) = e− t u(t) .1



P.J, THMMU HU241: JEWRIA SHMATWN & SUSTHMATWN Ak.'Eto 2013-1420-06-2014 Telik  Exètash Om�da BOnoma/numo: Upograf :AM: Ex�mhno: Arijmì difÔllwn:PARATHRHSEIS: Kleist� bibl�a & shmei¸sei. Kleist� kinht�, ektì edr�nwn. Apa-ra�thth h t rhsh alfabhtik  katanom : A-D→ S�gma, E-L→ Sar�tsh, M-W→Kord�tou.Jèma 1: (28%) Apant ste sta akìlouja anex�rthta erwt mata, exhg¸nta analutik�:
(a) E�nai to s ma x[n] = j e j 7 n + 1 periodikì? An nai, poia e�nai h per�odì tou?
(b) E�nai to sÔsthma y(t) = −

∫ t

−∞

x(τ) d τ antistrèyimo? An nai, poio e�nai to ant�strofì tou?
(c) E�nai to sÔsthma diakritoÔ qrìnou me H(z) =

z 3 − 2 z 2 + z
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aitiatì,   ìqi?
(d) Sqedi�ste to mètro th apìkrish suqnìthta,

|H(j Ω) | , tou eustajoÔ sust mato me sun�rthsh metafor�: H(s) =
s 2 − 2 s + 1

2 s 2 + 4 s + 2
.Jèma 2: (37%) Apant ste sta akìlouja anex�rthta erwt mata, exhg¸nta analutik�:

(a) Upolog�ste th sunèlixh twn shm�twn suneqoÔ qrìnou
x(t) = e 2 t u(2 − t) kai h(t) = u(t) ,qrhsimopoi¸nta metasqhmatismì Laplace (dhlad  ìqi me ton trìpo upologismoÔ stoped�o tou suneqoÔ qrìnou!). Sqedi�ste ep�sh ta s mata x(t) , h(t) , kai x(t) ∗ h(t) .

(b) Upolog�ste ton DTFT, X(e j ω) , tou s mato x[n] = (n + 1)

(
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)n

sin (π n/6) u[n] .
(c) 'Estw to s ma suneqoÔ qrìnou x(t) me f�sma X( j Ω ) pou d�netai sto sq ma k�twarister�. To s ma deigmatolhpte�tai me per�odo deigmatolhy�a T = 2 π/W kai sthsunèqeia anakataskeu�zetai apì ta de�gmat� tou (me idanik� sust mata C/D kai D/C ).Poio e�nai to anakataskeuasmèno s ma x r (t) ?
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Jèma 3: (35%) 'Estw to aitiatì G.Q.A. sÔsthma diakritoÔ qrìnou me rht  sun�rthshmetafor� H(z) , to opo�o èqei di�gramma mhdenik¸n kai pìlwn pou d�netai sto parap�nwsq ma dexi� (dÔo mhdenik� sto 0 kai pìlou sta 1/2 kai − 1/3 ), kai gia to opo�o ep�shgnwr�zoume ìti ìtan diegerje� me to s ma x[n] = 1 èqei èxodo y[n] = 30 .(a) Bre�te th sun�rthsh metafor� H(z) tou sust mato. E�nai to sÔsthma eustajè?(b) Ulopoi ste to sÔsthma se kanonik  morf  (direct form) kai en parall lw (parallel).(c) Bre�te thn èxodo tou sust mato se e�sodo x[n] = u[n] + (1/3) u[n − 1] .2


